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(54) AIR CONDITIONER 

(57)Abstract: 

PURPOSE: To eliminate any occurrence of liquid 
compression under a simple configuration and provide a 
small-sized facility by a method wherein an outlet of a 
heat exchanger of one of an indoor heat exchanger and 
an outdoor heat exchanger acting as at least an 
evaporator is provided with a liquid accumulator and its 
gaseous refrigerant side is connected to a suction side 
of a compressor. 

CONSTITUTION: In an air conditioner in which a closed 
type scroll compressor 1, a four-way valve 4, an indoor 
heat exchanger 3, an outdoor heat exchanger 2 and an 
expansion valve 8 are connected to each other through 
a pipe to constitute a closed circuit, an inner upper part 
and an inner lower part of each of the heat exchangers 2 
and 3 are provided with each of liquid accumulators 10, 
11; 16, 17. Each of the liquid accumulators 10, 11 and 16, 
1 7 is communicated and connected with a plurality of 
flow passages 12, 50 having each of heat radiation fins 
13, 51 therein so as to form a heat exchanging part. The 
lower liquid accumulator 10 of the outdoor heat exchanger 2 are disposed through the four-way 
valve 4 and the bypassing valve 7 against a discharging pipe 5 connected to a discharging port 9 
of the scroll compressor 1 in such a way as the liquid accumulator may not be higher than the 
discharging port 9. Liquid refrigerant is temporarily stored in the liquid accumulator 10 so as to 
prevent any occurrence of liquid compression at the compressor 1. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the air conditioner equipped with the compressor which contained a motor and the 
compression device section connected with this motor in the well-closed container, indoor heat 
exchanger, an outdoor heat exchanger, an expansion valve, and piping that connects these The 
air conditioner characterized by equipping with the liquid pool section the heat exchanger outlet 
side which acts as an evaporator at least among said indoor heat exchanger and an outdoor heat 
exchanger, and the suction opening of said compressor being connected by said piping the gas 
refrigerant side of this liquid pool section. 

[Claim 2] The compressor which contained a motor and the compression device section 
connected with this motor in the well-closed container, In the air conditioner equipped with 
indoor heat exchanger, an outdoor heat exchanger, an expansion valve, the four-way valve that 
switches heating operation and cooling operation, and piping which connects these It is what 
equips a heat exchanger outlet side in case said indoor heat exchanger and outdoor heat 
exchanger act as an evaporator by switch of said four-way valve with the liquid pool section. 
The air conditioner characterized by connecting the suction opening of said compressor by said 
piping through said four-way valve the gas refrigerant side of this liquid pool section. 
[Claim 3] The air conditioner characterized by to equip an outdoor heat exchanger outlet side 
with the vapor-liquid-separation section for becoming it dry in the suction opening of said 
compressor, and inhaling the large refrigerant of whenever in the air conditioner equipped with 
the compressor which contained a motor and the compression device section connected with 
this motor in the well-closed container, indoor heat exchanger, an outdoor heat exchanger, an 
expansion valve, the four-way valve that switches heating operation and cooling operation, and 
piping which connects these at the time of defrosting of heating operation. 

[Claim 4] The air conditioner characterized by to equip an indoor heat exchanger outlet side with 
the vapor-liquid-separation section for becoming it dry in the suction opening of said 
compressor, and inhaling the large refrigerant of whenever in the air conditioner equipped with 
the compressor which contained a motor and the compression device section connected with 
this motor in the well-closed container, indoor heat exchanger, an outdoor heat exchanger, an 
expansion valve, the four-way valve that switches heating operation and cooling operation, and 
piping which connects these at the time of the intermittent running of cooling operation. 
[Claim 5] The air conditioner which carries out [ having prepared the part in which the outlet 
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side in a heat exchanger which is open for free passage to the suction opening side of said 
compressor at the time of heating operation or cooling operation makes store liquid-cooling 
intermediation in the air conditioner equipped with the compressor which contained a motor and 
the compression device section connected with this motor in the well-closed container, indoor 
heat exchanger, an outdoor heat exchanger, an expansion valve, the four-way valve that 
switches heating operation and cooling operation, and piping which connects these, and ] as the 
description. 

[Claim 6] The compressor which contained a motor and the compression device section 
connected with this motor in the well-closed container, In the air conditioner equipped with 
indoor heat exchanger, an outdoor heat exchanger, an expansion valve, the four-way valve that 
performs a switch of cooling and heating operation, and piping which connects these The air 
conditioner characterized by having had bypass piping which bypasses the delivery and outdoor 
heat exchanger of a compressor through a two-way valve, and having arranged the outdoor heat 
exchanger inlet port of said four-way valve, a two-way valve, said bypass piping, and bypass 
piping in the location lower than the delivery of said compressor. 

[Claim 7] The compressor which contained a motor and the compression device section 
connected with this motor in the well-closed container, In the air conditioner equipped with 
indoor heat exchanger, an outdoor heat exchanger, an expansion valve, the four-way valve that 
switches heating operation and cooling operation, and piping which connects these While 
preparing the part in which liquid cooling intermediation is made to store in the heat exchanger 
which is open for free passage to the suction opening side of said compressor at the time of 
heating operation or cooling operation The air conditioner characterized by having carried out 
said compressor every width into the outdoor unit containing said outdoor heat exchanger, and 
making the volume of a wrap sound hood into 4 or less times of the volume of a compressor for 
a compressor. 

[Claim 8] The compressor which contained a motor and the compression device section 
connected with this motor in the well-closed container, In the air conditioner equipped with 
indoor heat exchanger, an outdoor heat exchanger, an expansion valve, the four-way valve that 
switches heating operation and cooling operation, and piping which connects these The air 
conditioner which carries out said compressor every width into the outdoor unit containing said 
outdoor heat exchanger, and is characterized by preparing the filter section so that it may meet 
at this compressor while preparing the part in which liquid cooling intermediation is made to 
store in the heat exchanger which is open for free passage to the suction opening side of said 
compressor at the time of heating operation or cooling operation. 

[Claim 9] An air conditioner given in either of claims 1-7 whose heat exchangers which are open 

for free passage to the suction opening side of said compressor are the tubular well-closed 

container of a couple, two or more capillaries which open these for free passage, and the 

structure which prepared the radiation fin in these capillary outside surfaces. 

[Claim 10] An air conditioner given in either of claims 1-8 currently formed in the pipe with a 

larger bore than the pipe with which the outlet section which is well-informed about said 

compressor suction opening of said heat exchanger constitutes a heat exchanger. 

[Claim 1 1] An air conditioner given in either of claims 1-8 equipped with the communicating tube 

which opens for free passage the sink pipe with which said heat exchanger is well-informed 

about said liquid pool pars basilaris ossis occipitalis with which the heat exchanger was equipped, 

and said compressor suction opening. 

[Claim 12] The crankshaft which transmits turning effort to both one pair of scrolling said whose 
compression device sections form the lap of eddy winding up which stands straight to each base 
plate, engage each lap of each other, and form compression space, and said scrolling both [ one 
side or ], An air conditioner given in either of claims 1-1 1 which are the scrolling compressor 
styles which were equipped with the frame possessing the bearing which supports said 
crankshaft, and were equipped with the drive which maintains the angular relation-ship during 
said both scrolling, and is operated. 

[Claim 13] The air conditioner according to claim 1, 2, 5, 6, or 7 by which the vapor-liquid- 
separation machine was built in in said heat exchanger. 



JP-A-H05-45022 

& i 



Page 4 



[Claim 14] An air conditioner given in either df claims 1-8 equipped with the container of the 
shape of tubing which built the filter in piping linked to said compressor suction opening. 
[Claim 15] The air conditioner according to claim 14 which has arranged the container of the 
shape of tubing which built in said filter so that the shaft center may be parallel mostly with the 
shaft center of a compressor. 

[Claim 16] An air conditioner given in either of claims 1-8 which have arranged the shaft center 
of said compressor almost horizontally. 

[Claim 17] An air conditioner given in either of claims 1-8 which prepared discharge opening of 
said compressor in the location lower than the wall of the compression space of this 
compressor. 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to an air conditioner and relates to a suitable air 
conditioner to plan the miniaturization of a refrigerator, the improvement in dependability, and a 
cost reduction especially. 
[0002] 

[Description of the Prior Art] Like a publication the conventional air conditioner to JP,60- 
93270,A When liquid cooling intermediation is included so much in the refrigerant absorbed by 
the compressor, in order to avoid that unusual high voltage, such as liquid compression, occurs 
in the compression space of the compression device section, the time of defrosting operation 
etc. The accumulator which stores liquid cooling intermediation temporarily is attached in piping 
between a heat exchanger and a compressor, or an accumulator is built in in the chamber of a 
compressor like the publication to JP,3-37389,B. 

[0003] Moreover, when long duration neglect of the conventional compressor linked to a 
refrigerating cycle is carried out into a low-temperature perimeter ambient atmosphere, the 
inside of penetration and the chamber of a compressor may be filled with the refrigerating 
machine oil with which the refrigerant melted so much [ the refrigerant enclosed with the 
refrigerating cycle ] to the refrigerating machine oil in a compressor. Therefore, since the inside 
of the compression space of a compressor is also filled with refrigerating machine oil, when it 
starts in this condition, a liquid will be compressed, torque of a motor can be insufficient, and it 
cannot start, or there is a possibility that liquid compression may arise and the lap of a 
compressor may be damaged. The approach of putting into operation, after connecting an 
accumulator to piping which is well-informed about the suction opening of a compressor like the 
publication to JP,57-5592,A in the conventional compressor, carrying out counterrotation of the 
compressor before start up, once driving out to an accumulator the refrigerating machine oil 
filled in compression space and changing the interior of compression space into the condition of 
gas as an approach of solving this may be used. 
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[0004] Moreover, the filter for removing the dust which flows into a compressor with a 
refrigerant may be built in the accumulator attached to the conventional compressor. 
[0005] 

[Problem(s) to be Solved by the Invention] In recent years, a heating-and-cooling combination 
air conditioner is used in a broad ability range, and its amount of refrigerants to enclose has also 
increased extremely. For this reason, it is necessary to connect the accumulator of the big 
volume in the air conditioner of the above-mentioned conventional technique. The accumulator 
of the big volume is required of the air conditioner using the compressor of the high voltage 
chamber format which absorbs a refrigerant to direct compression space especially. 
[0006] The 1st object of this invention can prevent generating of liquid compression etc., even if 
it does not have an accumulator, and is to offer the air conditioner which improved dependability 
while it can make occupied volume of a refrigerating cycle small. 

[0007] Even when changing into the condition that the inside of a compressor is filled with a 
liquid when the 2nd object of this invention carries out long duration neglect and a compressor is 
put into operation, compression space will not be in fluid pressure contracted state, but it is in 
offering a possibility that the bearing and the compression element by the high load may be 
damaged, and an air conditioner with it becoming [ little ] impossible to start with the lack of 
motor torque. 
[0008] 

[Means for Solving the Problem] In order to attain the 1 st object of the above, the air 
conditioner of this invention In the air conditioner which consists of the compressor which 
contained a motor and the compression device section connected with this motor in the well- 
closed container, indoor heat exchanger, an outdoor heat exchanger, an expansion valve, and 
piping that connects these The heat exchanger outlet side which acts as an evaporator at least 
among said indoor heat exchanger and an outdoor heat exchanger is equipped with the liquid 
pool section, and the suction opening of said compressor is connected by said piping the gas 
refrigerant side of this liquid pool section. 

[0009] Moreover, the compressor which contained a motor and the compression device section 
connected with this motor in the well-closed container, In the air conditioner which consists of 
indoor heat exchanger, an outdoor heat exchanger, an expansion valve, a four-way valve that 
switches heating operation and cooling operation, and piping which connects these A heat 
exchanger outlet side in case said indoor heat exchanger and outdoor heat exchanger act as an 
evaporator by switch of said four-way valve is equipped with the liquid pool section, and the 
suction opening of said compressor is connected by said piping through said four-way valve the 
gas refrigerant side of this liquid pool section. 

[0010] Moreover, an outdoor heat exchanger outlet side is equipped with the vapor-liquid- 
separation section for becoming it dry in the suction opening of said compressor, and inhaling 
the large refrigerant of whenever at the time of defrosting of heating operation. 
[0011] Moreover, an indoor heat exchanger outlet side is equipped with the vapor-liquid- 
separation section for becoming it dry in the suction opening of said compressor, and inhaling 
the large refrigerant of whenever at the time of the intermittent running of cooling operation. 
[0012] Moreover, the part in which liquid cooling intermediation is made to store is prepared in 
the outlet side in a heat exchanger which is open for free passage to the suction opening side of 
said compressor at the time of heating operation or cooling operation. 

[0013] Moreover, while preparing the part in which liquid cooling intermediation is made to store 
in the heat exchanger which is open for free passage to the suction opening side of said 
compressor at the time of heating operation or cooling operation, said compressor is carried out 
every width into the outdoor unit containing said outdoor heat exchanger, and the volume of a 
wrap sound hood is made into 4 or less times of the volume of a compressor for a compressor. 
[0014] Moreover, while preparing the part in which liquid cooling intermediation is made to store 
in the heat exchanger which is open for free passage to the suction opening side of said 
compressor at the time of heating operation or cooling operation, said compressor is carried out 
every width into the outdoor unit containing said outdoor heat exchanger, and the filter section 
is prepared so that it may meet at this compressor. 
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[0015] Moreover, the heat exchangers which are open for free passage to the suction opening 
side of said compressor are the tubular well-closed container of a couple, two or more capillaries 
which open these for free passage, and the structure which prepared the radiation fin in these 
capillary outside surfaces. 

[0016] Moreover, the outlet section which is well-informed about said compressor suction 
opening of said heat exchanger is formed in the pipe with a larger bore than the pipe which 
constitutes a heat exchanger. 

[001 7] Moreover, a vapor-liquid-separation machine is built in in said heat exchanger. 
[0018] It has the container of the shape of tubing which built the filter in piping linked to said 
compressor suction opening. 

[0019] Moreover, the shaft center arranges the container of the shape of tubing which built in 
said filter so that it may be parallel mostly with the shaft center of a compressor. 
[0020] Moreover, the shaft center of said compressor is arranged almost horizontally. 
[0021] In order to attain the 2nd object of the above, the conditioner of this invention The 
compressor which contained a motor and the compression device section connected with this 
motor in the well-closed container, In the air conditioner which consists of indoor heat 
exchanger, an outdoor heat exchanger, an expansion valve, a four-way valve that performs a 
switch of cooling and heating operation, and piping which connects these It has bypass piping 
which bypasses the delivery and outdoor heat exchanger of a compressor through a two-way 
valve, and the outdoor heat exchanger inlet port of said four-way valve, a two-way valve, said 
bypass piping, and bypass piping is arranged in a location lower than the delivery of said 
compressor. 

[0022] Moreover, discharge opening of said compressor is prepared in a location lower than the 
wall of the compression space of this compressor. 

[0023] Moreover, said heat exchanger is equipped with the communicating tube which opens for 
free passage the sink pipe which leads to said liquid pool pars basilaris ossis occipitalis with 
which the heat exchanger was equipped, and said compressor suction opening. 
[0024] moreover, on the other hand, there are one pair of scrolling whose compression device 
sections of said form the lap of eddy winding up which stands straight to each base plate, engage 
each lap of each other, and form compression space, and said scrolling pair — it is — it has the 
crankshaft which transmits turning effort to both, and a frame possessing the bearing which 
supports said crankshaft, and it constitutes from a scrolling compressor style which consists of 
a drive which maintains the angular relation-ship during said scrolling of both, and operates. 
[0025] 

[Function] Although a refrigerant flows into eye a liquid pool were prepared in the lower part of 
indoor heat exchanger, and is sent to eye a liquid pool were prepared in the upper part, a 
refrigerant radiates for it heat and condenses heat at the time of heating operation and it 
becomes high-pressure liquid cooling intermediation since the air conditioner is constituted so 
that the 1st object of the above may be attained, this high-pressure liquid cooling intermediation 
flows out of the liquid pool section. Thus, since it flows out of the liquid pool section, even when 
liquid cooling intermediation is accumulated in the liquid pool section and liquid cooling 
intermediation is not able to be evaporated in an outdoor heat exchanger, that liquid cooling 
intermediation is directly absorbed by the compressor decreases. 

[0026] Moreover, in the time of cooling operation, in an outdoor heat exchanger, although the 
refrigerant gas of a high voltage elevated temperature becomes high-pressure liquid cooling 
intermediation, since it flows out of the liquid pool section prepared in indoor heat exchanger, 
even when liquid cooling intermediation is accumulated in the liquid pool section and liquid 
cooling intermediation is not able to be evaporated in indoor heat exchanger, that liquid cooling 
intermediation is directly absorbed by the compressor decreases. 

[0027] Moreover, although a part of hot refrigerant gas breathed out from the compressor at the 
time of defrosting operation is led to a bypass way and a hot refrigerant gas is sent to an 
outdoor heat exchanger, since it flows out of the liquid pool section prepared in the outdoor heat 
exchanger, even when liquid cooling intermediation is accumulated in the liquid pool section and 
liquid cooling intermediation is not able to be evaporated in an outdoor heat exchanger, that 
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liquid cooling intermediation is directly absorbed by the compressor decreases. 
[0028] As mentioned above, since the heat exchanger is having structure equipped with eye a 
liquid pool, the condensed liquid cooling intermediation is accumulated in this outdoor heat 
exchanger temporarily, and it is become dry and it is absorbed by the compressor in the 
condition that whenever is large. Therefore, it decreases that unusual high voltage, such as liquid 
compression, occurs in compression space. 

[0029] Moreover, since liquid cooling intermediation is temporarily stored in a heat exchanger 
when a lot of liquid cooling intermediation may be included in the refrigerant absorbed by the 
compressor, the accumulator which liquid cooling intermediation did not return to a compressor 
so much, and had been conventionally connected to the compressor can be removed. 
[0030] Moreover, it has the operation whose effectiveness as a refrigerator improves in order to 
act as a subcooler while the liquid pool section prepared in the lower part of an outdoor heat 
exchanger acts as an amount controller of refrigerants at the time of cooling operation. 
[0031] Moreover, since the air conditioner is constituted so that the 2nd object of the above 
may be attained, and discharge opening is overflowed, it passes along a four-way valve and a 
bypass valve and it flows into an outdoor heat exchanger although the fuel level in a penetration 
compressor chamber goes up so much [ a refrigerant ] to refrigerating machine oil when long 
duration neglect of the air conditioner which carried the compressor is carried out into a low- 
temperature ambient atmosphere, it does not collect above discharge opening in a chamber. 
Therefore, if it starts in this condition in order that compression space may not be filled with 
liquid but the part of gas may remain, since compression space will not be in fluid pressure 
contracted state, there is no possibility that a lap may be damaged, and it can be put into 
operation, without motor torque running short. 
[0032] 

[Example] Hereafter, the first example of this invention is explained using drawing 5 from drawing 
1 . Drawing of longitudinal section showing a part of outdoor heat exchanger in drawing 1 in a 
detail, a perspective view, drawing 4 , and drawing 5 of the refrigerating cycle block diagram of 
the air conditioner which drawing 1 requires for the first example of this invention, drawing 2 , 
and drawing 3 are drawings of longitudinal section and the perspective views showing a part of 
indoor heat exchanger in drawing 1 in a detail, respectively, respectively. 

[0033] First, drawing 1 explains the whole air conditioner configuration. The scrolling compressor 
1 consists of the compression device section 30 and the motor 31 which were stored in the 
well-closed container 33 in the refrigerating cycle shown in drawing 1 . About this scrolling 
compressor, it has the same composition as what is indicated by JP,59-203893,A etc., for 
example. As for the outdoor heat exchanger 2, the radiation fin 13 is formed between two or 
more passage 12 which has eyes 10 and 11 a liquid pool up and down, and opens eyes 10 and 11 
these liquid pools for free passage and two or more of these passage 12 of that interior. 
Between two or more passage 50 which is equipped with eyes 16 and 17 a liquid pool up and 
down, and opens eyes 16 and 17 these liquid pools for free passage and two or more of these 
passage 50 of that interior, the radiation fin 51 is formed by indoor heat exchanger 3 like the 
outdoor heat exchanger 2. The scrolling compressor 1, an outdoor heat exchanger 2, and indoor 
heat exchanger 3 are connected by connecting piping. That is, it connects with the four-way 
valve 4 by which the discharge pipe 5 absorbs to an absorption side, and a pipe 6 switches the 
circuit of cooling and heating operation to the discharge opening 9 of the scrolling compressor 1, 
and connecting piping 20a and 54 and connecting piping 20b which has an expansion valve 8 in 
the middle connect with eye 17a liquid pool of indoor heat exchanger 3, and eye 1 6 a liquid pool 
of indoor heat exchanger 3 through this four-way valve 4, respectively. Moreover, connecting 
piping 53 and 56 connects through the four-way valve 4, respectively in eyes 1 1 and 10 a liquid 
pool of indoor heat exchanger 2. Moreover, the bypass way 23 is formed between connecting 
piping 56 and a four-way valve 4, and the bypass valve 7 which opens and closes the bypass way 
23 is installed in the middle. Moreover, the physical relationship of the height direction of the 
component part of this refrigerating cycle is also expressed to the block diagram of the 
refrigerating cycle shown in drawing 1 . That is, it arranges so that there may be that [ no ] to 
which eye 10 a liquid pool were prepared in a four-way valve 4, the bypass way 23, a bypass 



JP-A-H05-45022 



Page 8 



valve 7, and the lower lower part of an outdoor heat exchanger 2, and its inlet port 14 become 
higher than discharge opening 9, respectively to the discharge pipe 5 connected to the discharge 
opening 9 of the scrolling compressor 1. 

[0034] Next, the structure of the outdoor heat exchanger 2 mentioned above and indoor heat 
exchanger 3 is explained to a detail. Drawing 2 and drawing 3 are drawings of longitudinal section 
and the perspective views showing a part of upper part of the outdoor heat exchanger 2 
connected to the refrigerating cycle shown in drawing 1 , respectively, and show the condition at 
the time of heating operation as an example. In drawing 2 and drawing 3 R> 3 eye 1 1 a liquid pool 
The tubular container 45 and the passage 12 which inserted in this tubular container 45 and was 
fixed by low attachment, welding, etc., It is formed from the closure sections 81a and 81b which 
close the ends of the tubular container 45, and the connection pipe 53 of closure section 81a of 
one of these mostly attached in the center section, and liquid pool **** 48 is formed in the pars 
basilaris ossis occipitalis surrounded by the tubular container 45 and passage 12. Eye 11 this 
liquid pool is connected by the connection pipe 53 connected to the suction opening and the 
sink pipe 6 of the compression device section 30 through a four-way valve 4 as shown also in 
drawing 1 . 

[0035] Moreover, drawing 4 and drawing 5 are drawings of longitudinal section and the 
perspective views showing a part of upper part of the indoor heat exchanger 3 connected to the 
refrigerating cycle shown in drawing 1 , and show the condition at the time of cooling operation 
as an example. The passage 50 which inserted eye 1 7 a liquid pool in the tubular container 49 
and this tubular container 49, and was fixed by low attachment, welding, etc. in drawing 4 and 
drawing 5 , It is formed from the closure sections 82a and 82b which close the ends of the 
tubular container 49, and the connection pipe 54 of closure section 82a of one of these mostly 
attached in the center section, and liquid pool **** 52 is formed in the pars basilaris ossis 
occipitalis surrounded by the tubular container 49 and passage 50. Eye 1 7 a liquid pool is 
connected by connecting piping 20a connected to the suction opening and the sink pipe 6 of the 
compression device section 30 through a four-way valve 4 as shown in drawing 1 . 
[0036] Next, actuation of the air conditioner concerning the first example of this invention is 
explained using drawing 1 . At the time of heating operation, the passage of the refrigerant of a 
refrigerating cycle is switched by the four-way valve 4 so that it may flow according to the 
arrow head shown as a continuous line. The refrigerant gas of a high voltage elevated 
temperature breathed out from the scrolling compressor 1 passes along a four-way valve 4 and 
connecting piping 20a, and is sent to indoor heat exchanger 3. In this indoor heat exchanger 3, 
heat is radiated with the indoor air ventilated by the indoor fan (not shown), this indoor air is 
warmed, and indoor heating is performed. At this time, a refrigerant flows into eye 16 a liquid 
pool were prepared in the lower part of indoor heat exchanger 3, and is sent to eye 1 7 a liquid 
pool were prepared in the upper part, and a refrigerant radiates for it heat and condenses heat 
and turns into high-pressure liquid cooling intermediation. This high-pressure liquid cooling 
intermediation is sent to the expansion valve 8 currently installed in the outdoor side through 
connecting piping 20b, adiabatic expansion of it is carried out by this expansion valve 8, is 
decompressed, and is sent to an outdoor heat exchanger 2. endoergic [ from the outdoor air 
ventilated by the outdoor fan (not shown) in this outdoor heat exchanger 2 ] — carrying out — 
liquid cooling intermediation — evaporating — a gas refrigerant — becoming — a four-way valve 
4 — a passage — from the sink pipe 6 — again — a compressor 1 — absorbing — having . At 
this time, a refrigerant flows from eye 10 a liquid pool were installed in the lower part of an 
outdoor heat exchanger 2, and flows out of eye 1 1 a liquid pool were prepared in the upper part. 
Thus, since it flows out of eye 1 1 a liquid pool were prepared in the upper part, even when liquid 
cooling intermediation is accumulated in the liquid pool section 48 and liquid cooling 
intermediation is not able to be evaporated in an outdoor heat exchanger 2, it decreases that 
liquid cooling intermediation is directly absorbed by the scrolling compressor 1. As mentioned 
above, indoor heating operation can be performed by performing this actuation continuously. 
[0037] On the other hand, a four-way valve 4 is switched at the time of cooling operation, and 
the passage of the refrigerant of a refrigerating cycle is switched so that it may flow according 
to the arrow head shown with a broken line. At this time, the refrigerant gas of a high voltage 
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elevated temperature breathed out from the scrolling compressor 1 passes along a four-way 
valve 4 and connecting piping 53, and is sent to an outdoor heat exchanger 2. In this outdoor 
heat exchanger 2, with the outdoor air ventilated by the outdoor fan (not shown), the refrigerant 
gas of a high voltage elevated temperature radiates heat, is condensed, and becomes high- 
pressure liquid cooling intermediation. At this time, a refrigerant flows into eye 1 1 a liquid pool 
were prepared in the upper part of an outdoor heat exchanger 2, is sent to eye 1 0 a liquid pool 
were prepared in the lower part, and flows out of an outdoor heat exchanger 2. This high- 
pressure liquid cooling intermediation is sent to the expansion valve 8 currently installed in the 
outdoor side through connecting piping 56 and 20b, adiabatic expansion of it is carried out by 
this expansion valve 8, is decompressed, and is sent to indoor heat exchanger 3. endoergic 
[ from the indoor air ventilated by the indoor fan (not shown) in this indoor heat exchanger 3 ] — 
carrying out — liquid cooling intermediation — evaporating — a gas refrigerant — becoming — 
a four-way valve 4 — a passage — from the sink pipe 6 — again — a compressor 1 — 
absorbing — having . Therefore, in this indoor heat exchanger 3, with the indoor air ventilated by 
the indoor fan (not shown), endoergic is carried out, this indoor air is cooled, and indoor cooling 
is performed. At this time, a refrigerant flows from eye 16 a liquid pool were installed in the lower 
part of indoor heat exchanger 3, and flows out of eye 17 a liquid pool were prepared in the upper 
part, thus, since it flows out of eye 17 a liquid pool were prepared in the upper part of indoor 
heat exchanger 3 also at the time of cooling operation, even when it is alike in the liquid pool 
section 52, liquid cooling intermediation is accumulated and liquid cooling intermediation is not 
able to be evaporated in indoor heat exchanger 3, it decreases that liquid cooling intermediation 
is directly absorbed by the scrolling compressor 1. As mentioned above, indoor cooling operation 
can be performed by performing this actuation continuously. 

[0038] Next, the actuation at the time of defrosting operation is explained. If heating operation 
mentioned above is performed when an OAT is low, frost formation will arise on the front face of 
an outdoor heat exchanger 2, and since heating capacity will decline if this frost formation 
advances, when it is judged that this frost formation advanced, defrosting operation is performed 
for every fixed time amount on which it decided beforehand. At the time of defrosting operation, 
a bypass valve 7 is opened, a part of hot refrigerant gas breathed out from the scrolling 
compressor 1 is led to the bypass way 23, and a hot refrigerant gas is sent to an outdoor heat 
exchanger 2. In an outdoor heat exchanger 2, this hot refrigerant gas elevated-temperature-izes 
the fin 13 of a heat exchanger temporarily, and melting the frost which adhered on the surface of 
the heat exchanger, a refrigerant radiates heat and it condenses it. This refrigerant passes along 
the connection pipe 53, a four-way valve 4, and the sink pipe 6, and is again absorbed by the 
compressor 1. Thus, since it constitutes and flows out of eye 1 1 a liquid pool were prepared in 
the upper part of an outdoor heat exchanger 2 also at the time of defrosting operation, even 
when liquid cooling intermediation is accumulated in the liquid pool section 48 and liquid cooling 
intermediation is not able to be evaporated in an outdoor heat exchanger 2, it decreases that 
liquid cooling intermediation is directly absorbed by the scrolling compressor 1. 
[0039] Next, actuation of the air conditioner concerning the first example is especially hit to the 
return of the liquid cooling intermediation to the scrolling compressor 1, and a focus is explained. 
Although it is operational status with especially large possibility that liquid cooling intermediation 
will return to the scrolling compressor 1 mentioned above at the defrosting operation time The 
liquid cooling intermediation condensed within the outdoor heat exchanger 2 collects on ****** 
10 and 1 1, in ****** 1 1 prepared especially in the upper part in an outdoor heat exchanger 2, as 
mentioned above, a vapor-liquid refrigerant is separated, gas flows out of the heat exchanger 
outlet 15 established in the upper part, and a liquid collects on liquid pool **** 48 temporarily, 
therefore, the refrigerant absorbed by the scrolling compressor 1 has many rates of gas — it is 
become dry and becomes the large vapor-liquid multiphase flow of whenever, moreover, it is not 
at the defrosting operation time with especially large possibility that liquid cooling intermediation 
will return, and at the time of the usual heating operation, as mentioned above at the time of 
cooling operation, the refrigerant similarly absorbed by the scrolling compressor 1 has many 
rates of gas — it is become dry and becomes the large vapor-liquid multiphase flow of 
whenever. 
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[0040] Since the liquid cooling intermediation condensed during defrosting at the time of 
defrosting operation with high possibility that liquid cooling intermediation is included so much in 
the sink pipe 6 is stored by the liquid pool section 48 of eye 1 1 a liquid pool of an outdoor heat 
exchanger 2 temporarily according to this example as stated above, the rate of the refrigerant 
which passes along the sink pipe 6 and is sent to the scrolling compressor 1 of gas increases, 
and it is become dry, and it turns into a refrigerant with whenever [ large ]. Therefore, since 
liquid cooling intermediation is not included so much in the refrigerant absorbed by the scrolling 
compressor 1 , it decreases that unusual high voltage force, such as liquid compression, occurs 
within the compressor style 30. 

[0041] On the other hand, although the case where liquid cooling intermediation increases into 
the sink pipe 6 by frequent intermittent running at the time of cooling operation arises Since 
indoor heat exchanger 3 is equipped with the liquid pool section 52 at eye 17 a liquid pool, the 
liquid cooling intermediation which does not evaporate and go out is stored temporarily. Even in 
this case, to a compressor 1 Since it is passage and become dry about the sink pipe 6 and 
whenever can return a large refrigerant, it does not become unusual high voltage force, such as 
liquid compression, within the compression device section 30. 

[0042] Moreover, when long duration neglect of the air conditioner which carried the scrolling 
compressor 1 is carried out into a low-temperature ambient atmosphere, a refrigerant melts into 
a lubricating oil so much, and the fuel level in the well-closed container 33 of the scrolling 
compressor 1 goes up. At this time, a four-way valve 4 is changed into the circuit condition at 
the time of heating operation (switch condition of passage), and a bypass valve 7 is opened, thus, 
the lubricating oil to which the refrigerant melted so much by carrying out — from discharge 
opening 9 — overflowing — a four-way valve 4 and a bypass valve 7 — a passage — an outdoor 
heat exchanger 2 — it flows into eye 10 a liquid pool of the outdoor heat exchanger 2 lower part 
from an inlet port 14. Therefore, since the lubricating oil in a well-closed container 33 does not 
collect above discharge opening 9 and a fuel level does not go up above discharge opening 9, the 
part which is not filled with a liquid remains in the compression space of the compression device 
section 30. Therefore, since it can start in this condition, and will not be in fluid pressure 
contracted state but can start, it decreases that compression space's it becomes impossible a 
possibility that the bearing and the compression element by the high load may be damaged, and 
to start with the lack of motor torque. 

[0043] In addition, in this example, although the refrigerant gas of elevated-temperature high 
voltage breathed out from the scrolling compressor 1 at the time of defrosting operation was 
explained about the case where delivery defrosting is carried out to the outdoor heat exchange 
machine 2 through the bypass way 23 The air conditioner of this invention is not what is 
restricted to such a defrosting approach, for example, the thing switched to the same refrigerant 
passage as heating operation also at the time of defrosting operation — the amount [ in / with a 
sink / for a refrigerant / indoor heat exchanger 3 ] of heat exchange — few — carrying out — 
an outdoor heat exchanger 2 — refrigerant-gas **** of elevated-temperature high voltage — 
also by the defrosting approach by things Since liquid cooling intermediation can be accumulated 
temporarily by eye a liquid pool prepared for each heat exchanger by the side of the interior of a 
room and outdoor, it is become dry to the scrolling compressor 1, a refrigerant with whenever 
[ high ] is returned to it, things are made, and there is the same effectiveness as the case where 
delivery defrosting is carried out through the bypass way 23 to the outdoor heat exchange 
machine 2. 

[0044] Moreover, since the scrolling compressor 1 compresses by the fixed volume ratio, the 
volume of compression space does not become zero at the compression termination event from 
which the radial contact of turning scrolling and fixed scrolling separates. Therefore, even if liquid 
cooling intermediation mixes in a sink refrigerant somewhat, there is an advantage which cannot 
become unusual high voltage force, such as liquid compression, easily. Therefore, if this scrolling 
compressor is used, content volume of eyes 10, 11, 16, and 1 7 a liquid pool of outdoor and indoor 
heat exchangers 2 and 3 can be made small. 

[0045] As mentioned above, since according to this example liquid cooling intermediation is 
temporarily stored in a heat exchanger when a lot of liquid cooling intermediation may be 
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included in the refrigerant absorbed by the scrolling compressor, it can perform few that liquid 
cooling intermediation does not return to a compressor so much, and unusual pressures, such as 
liquid compression, occur in compression space. Therefore, the accumulator for storing 
temporarily the accumulator linked to a compressor, i.e., the liquid cooling intermediation from a 
refrigerating cycle, conventionally can be removed. 

[0046] Moreover, although the effectiveness at the time of using an outdoor heat exchanger 2 
and indoor heat exchanger 3 as an evaporator, respectively at the time of cooling operation has 
so far been explained at the time of heating operation, drawing 6 explains the case where these 
are used as a condenser. Drawing 6 is drawing of longitudinal section of an outdoor heat 
exchanger 2 showing an example of the condition at the time of cooling operation. A thermal load 
is small, and although the amount of refrigerant enclosure in a refrigerating cycle becomes 
excessive to the ideal amount of cycle enclosure when there are few refrigerant circulating 
loads, it is desirable for there to be a receiver which stores a superfluous refrigerant temporarily 
in this case. Even in such a case, since liquid cooling intermediation can be accumulated in eye 
10 the liquid pool and passage 12 of the outdoor heat exchanger 2 used as a condenser, the 
amount of refrigerants is adjusted and there is effectiveness which can be operated in the 
proper amount of refrigerants. 

[0047] In addition, although the first example explained the structure equipped with eyes 1 1 and 
17 a liquid pool constituted an outdoor heat exchanger 2 and indoor heat exchanger 3 with the 
tubular containers 45 and 49, the effectiveness of this invention is not restricted to the heat 
exchanger of this structure, and the same effectiveness is acquired even if it is the heat 
exchanger of finned tube structure. Next, drawing 10 explains the second example which is the 
case where the heat exchanger of finned tube structure is used from drawing 7 . Drawing 7 and 
drawing 8 are the front views and cross-sectional views showing the structure of indoor heat 
exchanger 3b which used the finned tube, respectively, and drawing 9 and drawing 10 are the 
cross-sectional views of the exterior unit of the air conditioner which similarly incorporated the 
perspective view of outdoor heat exchanger 2b using a finned tube, and this outdoor heat 
exchanger 2b. 

[0048] Although indoor heat exchanger 3b is using as the main component the finned tube with 
which the fin 60 was attached in the tube 61 as shown in drawing 7 As shown in drawing 8 , the 
liquid pool pipes 62 and 64 which have a larger bore than the bore of said tube 60 in this example 
It arranges up and down, and it is fixed, respectively, the plates 63 and 65 which served as the 
fin, respectively connect with a finned tube for piping, and these liquid pool pipes 62 and 64 form 
eyes 58 and 59 a liquid pool with them, respectively. Moreover, the liquid pool pipes 62 and 64 
are connected so that it may become a serial before and behind a finned tube, respectively. 
Although indoor heat exchanger 3b shown in drawing 7 and drawing 8 shows the case where 
these liquid pool pipes 62 and 64 are arranged at the back of indoor heat exchanger 3b, you may 
prepare in the anterior part of indoor heat exchanger 3b, and may arrange forward and backward. 

[0049] As shown in drawing 9 and drawing 10 , outdoor heat exchanger 2b uses as a main 
component the finned tube with which the fin 69 was attached in the tube 68 of a heat 
exchanger like indoor heat exchanger 3b, it is fixed with the plates 71 and 73 which served as 
the fin, respectively, and connects with a finned tube for piping, and the larger liquid pool pipes 
70 and 72 of a bore than the bore of said tube 68 form eyes 66 and 67 a liquid pool, respectively. 
Moreover, the liquid pool pipes 70 and 72 are connected to the serial before and behind the 
finned tube, respectively. Although indoor heat exchanger 3b shown in drawing 9 R> 9 and 
drawing 1 0 shows the case where these liquid pool pipes 70 and 72 are arranged to the anterior 
part of indoor heat exchanger 3b, you may prepare in the anterior part of outdoor heat 
exchanger 3b, and may arrange forward and backward. 

[0050] Actuation and effectiveness of the air conditioner of this example are the same as that of 
the air conditioner of the first example, and a repetition of detailed explanation is omitted. At the 
time of defrosting operation with high possibility that liquid cooling intermediation is included so 
much in drawing 9 in the refrigerant which returns to the scrolling compressor 1 mentioned 
above The frost which adhered to the front face of outdoor heat exchanger 2b by pouring the 
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refrigerant of elevated-temperature high voltage to outdoor heat exchanger 2b can be melted, 
consequently although a refrigerant condenses and liquefies, the liquid cooling intermediation is 
temporarily accumulated in eye 67 a liquid pool are prepared in the outlet section of outdoor 
heat exchanger 2b. Therefore, it is become dry and it can keep whenever large. Therefore, it is 
effective in it decreasing that the scrolling compressor 1 absorbs a lot of liquid cooling 
intermediation, and produces liquid compression etc. Moreover, it is effective in the 
effectiveness as a refrigerator improving in order to act as a subcooler while eye 66 a liquid pool 
were prepared in the lower part of outdoor heat exchanger 2b acts as an amount controller of 
refrigerants at the time of cooling operation. 

[0051] The liquid cooling intermediation which the frequent intermittent running in cooling 
operation etc. evaporates [ 58 / prepared for the outlet of indoor heat exchanger 3b even when 
liquid cooling intermediation may have increased into the sink pipe 6 / a liquid pool ] on the other 
hand, and does not go out can be stored temporarily. Therefore, it is passage and become dry 
about a four-way valve 4 and the sink pipe 6, and a refrigerant with whenever [ large ] can be 
returned to the scrolling compressor 1, and there is effectiveness that it is rare to become 
unusual high voltage force, such as liquid compression, within the compression device section 30 
in it. 

[0052] Moreover, although the example mentioned above explained the case where a scrolling 
compressor was used, the effectiveness of this invention has large effectiveness in the 
compressor of the format which it is not obtained as long as it is alike, only when a scrolling 
compressor is used, the same effectiveness is acquired even when a reciprocating compressor, a 
rotary compressor, etc. are used, and inhales a refrigerant gas to direct compression space 
especially. Next, drawing 12 explains the third example from drawing 1 1 . The components which 
attached drawing 3 and a same sign from drawing 1 show the same components, and perform 
same actuation. 

[0053] Drawing 1 1 and drawing 12 are the same as that of the air conditioner shown in drawing 
1 , and it is drawing of longitudinal section and the perspective view showing a part of outdoor 
heat exchanger 2c linked to a refrigerating cycle. In this example, eye 1 1 a liquid pool is formed 
of the passage 12 which inserted in the tubular container 45 and the tubular container 45, and 
was fixed by low attachment or welding, and the closure members 83a and 83b which close the 
ends of the tubular container 45, and the pars basilaris ossis occipitalis of the tubular container 
45 and liquid pool **** 48 surrounded by the passage 12 which was inserted in this container 
and projected are formed. And the connection pipe 53 is attached in the upside side of the 
tubular container 45, the division plate 46 is formed in the neighborhood which serves as the 
outlet 15 of a refrigerant at the time of heating of outdoor heat exchanger 2c, and the oil return 
tubing 47 which opens liquid pool **** 48 and the connection pipe 53 for free passage is formed 
in eye 1 1 a liquid pool. 

[0054] Next, actuation of this example is explained. Although the liquid cooling intermediation 
condensed within outdoor heat exchanger 2c at the time of defrosting operation with large 
possibility that liquid cooling intermediation will return to the scrolling compressor 1 like the first 
example explained by drawing 1 collects on ****** 10 and 11, in upside ****** 11, vapor-liquid 
is separated, gas flows out of the outlet 15 of outdoor heat exchanger 2c established in the 
upper part, and liquid cooling intermediation collects on liquid pool **** 48. In this example, since 
the division plate 46 is formed, the division plate 46 has protected that a direct liquid flows out 
of passage 12 into the outlet 15 of outdoor heat exchanger 2c. Moreover, although it dissociates, 
and the lubricating oil which circulates through a refrigerating cycle with a refrigerant is left by 
liquid pool **** 48 and collects on it at the time of the usual heating operation, the oil collected 
on this liquid pool **** 48 is sucked up by the flowing refrigerant gas, and can return the 
connection pipe 53 which carries out oil tempering and opens tubing 47 for free passage to 
through and the sink pipe 6 to a compressor 1 by it. 

[0055] As mentioned above, since the vaporHiquid-separation effectiveness in outdoor heat 
exchanger 2c is made greatly according to this example, there is effectiveness which becomes it 
dry and can enlarge whenever. Furthermore, oil tempering of the oil which remained in liquid pool 
**** 48 is carried out, and since it can absorb from the connection pipe 53 and can return to a 
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pipe 6 with tubing 47, it is effective in the lubricating oil which piles up in refrigerating cycles, 
such as a heat exchanger, decreasing, and it decreasing that the lubricating oils in the scrolling 
compressor 1 run short. 

[0056] next, the fourth example — drawing 13 — **** — it explains. The components which 
attached drawing 1 and a same sign express the same components as drawing 1 , and perform 
same actuation. Drawing 13 is the refrigerating cycle block diagram of the air conditioner in the 
fourth example. 

[0057] Although the example shown in drawing 13 showed the case where ****** and liquid pool 
**** were prepared in the vertical direction of an outdoor heat exchanger and indoor heat 
exchanger, by the outdoor heat exchanger and indoor heat exchanger of an example which were 
mentioned above, it arranges ****** 10d and 1 1 d with which 2d of outdoor heat exchangers was 
equipped in the direction of a vertical in this example. 

[0058] With the diaphragm 35, the vapor-liquid-separation section 34 by which the gas 
passageway 36 was formed in the upper part was formed in the break ** and connecting piping 
53 side, and the oil free passage way 37 has prepared 1 1d of ****** in the lower part. Moreover, 
3d of indoor heat exchangers is equipped with ****** 16d and 17d arranged in the direction of a 
vertical, the vapor-liquid-separation machine 42 which constituted 1 7d of ****** by forming a 
gas passageway 42 in a break and the upper part with a diaphragm 41 is formed, and the oil free 
passage way 43 is established in the lower part. 

[0059] Thus, actuation of the constituted refrigerating cycle is explained. When the liquid cooling 
intermediation condensed by defrosting to 2d of outdoor heat exchangers collects in the time of 
defrosting operation etc. like the first example, with the vapor-liquid-separation vessel 34, liquid 
cooling intermediation is separated and a refrigerant with few rates of liquid is absorbed by the 
scrolling compressor 1 through a four-way valve 4 and the sink pipe 6. Therefore, it is rare for 
unusual high voltage, such as liquid compression, to occur in the compression element 30 of the 
scrolling compressor 1. Since similarly liquid cooling intermediation is separated and a refrigerant 
with few rates of liquid is absorbed by the scrolling compressor 1 with the vapor-liquid- 
separation vessel 40 formed in indoor heat exchanger 3 at the time of cooling operation, that 
liquid compression etc. occurs decreases. Moreover, the lower part is equipped with the oil free 
passage ways 37 and 43, respectively, and the oil collected on the heat exchanger can be 
returned to the connection pipes 53 and 54 at the vapor-liquid-separation machines 34 and 40. 
[0060] Moreover, when a long duration halt is carried out into a low OAT, although the fuel level 
in penetration and the scrolling compressor 1 goes up in the lubricating oil in the scrolling 
compressor 1 , a refrigerant Since an oil overflows from the discharge pipe 5, it passes along the 
bypass way 23 like the first example mentioned above and it collects on ****** 10d and 1 1d of 
2d of outdoor heat exchangers, the part of gas remains in the compression space of the 
compression element 30, and since it will not be in the condition of liquid compression, it can 
start. 

[0061] Liquid cooling intermediation does not return to a compressor so much, and unusual 
pressures, such as liquid compression, seem as mentioned above, not to generate in 
compression space, in order to store liquid cooling intermediation in a heat exchanger 
temporarily according to this example, when a lot of liquid cooling intermediation may be included 
in a sink refrigerant. Therefore, there is effectiveness which can remove the accumulator which 
stores temporarily the liquid cooling intermediation connected between a heat exchanger and a 
compressor. 

[0062] Moreover, even if it starts after leaving it in the state of long duration low temperature, 
the refrigerating machine oil into which the refrigerant melted from the compressor discharge 
opening 9 passes along a four-way valve 4 and a bypass valve 7, and flows into 10d of liquid 
reservoirs of 2d of outdoor heat exchangers etc. Therefore, in order that the part of gas may 
remain in the compression space in the compression device section 30 of the scrolling 
compressor 1 , there is effectiveness which can be put into operation without the lack of motor 
torque. 

[0063] Next, the fifth example of this invention is explained from drawing 14 . Drawing 1 3 
explained as the fourth above-mentioned example and the components which attached the same 
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sign express the same components, and operate similarly. Drawing 14 is drawing of longitudinal 
section showing a part of outdoor heat exchanger 2e. In drawing 14 , 1 1e arranges ****** in the 
direction of a vertical into the part which serves as a refrigerant outlet at the time of heating 
operation of outdoor heat exchanger 2e. The vapor-liquid-separation machine 34 is constituted 
by the diaphragm 35 which has a gas passageway 36 in the upper part, and has the oil free 
passage way 37 in the lower part, and the filter 39 is formed so that the inside of the vapor- 
liquid-separation machine 34 may be divided further. 

[0064] It is not necessary to connect a filter to a refrigerating cycle by forming a filter 39 using 
the space in a heat exchanger like this example. Therefore, a filter is prepared in the interior and 
it is effective in the conventional accumulator which served as the filter being removable. 
Moreover, by having a filter in indoor heat exchanger 3, at the time of cooling operation, 
clearance of dust can be performed and there is effectiveness further. 
[0065] Next, drawing 18 explains the sixth example from drawing 15 . In drawing 18 , the 
components which attached drawing 1 to drawing 3 and a same sign express the same 
components from drawing 15 , and same actuation is performed. 

[0066] Drawing 15 is [ the perspective view of an exterior unit, drawing 17 R> 7, and drawing 18 
of the block diagram of the refrigerating cycle of the air conditioner of the sixth example and 
drawing 16 ] the cross-sectional views and drawings of longitudinal section of an exterior unit. In 
drawing 15 thru/or drawing 18 , it explains taking the case of the case where the so-called 
horizontal spindle compressor 1b which has arranged the shaft horizontally is carried. Between 
horizontal spindle compressor 1b and a four-way valve 4, the filter case 18 fabricated in the 
shape of a pipe is established, and the mesh 19 constituted in the shape of a double pipe is 
formed in the filter case 18. As shown in drawing 17 , while the outdoor fan 21 is formed in an 
exterior unit 22 and carrying compressor 1b in the lower part, the sound hood 77 for 
soundproofing the noise of compressor 1b is formed in the space. Moreover, as shown in drawing 
18 , the control box 78 which contained the electrical circuit which controls operation of a 
compressor etc. is formed beside the sound hood 77. 

[0067] As shown in drawing 15 and drawing 16 , discharge opening 9 is the upper part of a 
chamber 33, and is prepared in the location lower than the compression space 76 wall upper bed 
of the compression device section 30 at compressor 1b. Moreover, like the first example, the 
inlet port 14 of the four-way valve 4 connected to discharge opening 9 through a connection 
pipe, a bypass valve 7, and an outdoor heat exchanger 2 is arranged so that it may not become 
higher than discharge opening 9, respectively. Moreover, the above-mentioned filter case 18 
which allotted a mesh 19 inside in the shape of double tubing, and was fabricated in the shape of 
tubing has been arranged in parallel with the shaft of compressor 1b in the longitudinal direction, 
and uses the tooth space of the corner section effectively. 

[0068] In this example, in order that liquid cooling intermediation may store temporarily in 1 1f of 
****** of 2f of outdoor heat exchangers the liquid cooling intermediation condensed by 
defrosting to the return and cone case, the refrigerant's absorbed to compressor 1b may 
become it dry and may enlarge whenever like [ at the time of defrosting operation ] like the first 
example, unusual pressure buildups' [, such as liquid compression, ] being generated decreases. 
Moreover, since the lubricating oil into which the refrigerant melted from the compressor 
discharge opening 9 overflows, it passes along a four-way valve 4 and a bypass valve 7, it flows 
into 2f of outdoor heat exchangers and it collects on ****** 1 0 even if it starts after leave it in 
the long duration low ambient atmosphere condition, it is effective in it decrease that the part of 
gas remains in the compression space 76 in the compression device section 30 of compressor 
1b, and can start without the lack of motor torque, and bearing, breakage on a compressor 
element, etc. by liquid compression arise. 

[0069] Therefore, according to this example, it is conventionally effective in the ability to lose 
the accumulator which was being installed between the heat exchanger and the compressor. 
Next, the effectiveness by having lost said accumulator is described. The outer diameter of 
compressor 1b was expressed for the dimension of compressor 1b and the compressor sound 
hood 77, and the inside distance dimension of L and the compressor sound hood 77 was 
expressed for d and its die length to drawing 1 7 and drawing 18 as A, B, and H, respectively. 
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Since it is not necessary to form an accumulator in compressor 1 b of this example, cross 
sectional area AxB of the sound hood 77 shown in drawing 17 can be made into 3 or less times 
of the cross section of compressor 1 b. Moreover, when it is made to negotiate about the die 
length shown in drawing 18 and each volume is measured, even the 4 or less times [ of a 
compressor 1b body ] volume can carry compressor 1b for the volume of a sound hood 77. 
Therefore, there is effectiveness which can make small the loading tooth space of compressor 
1b to the volume of the exterior unit 22 of an air conditioner, therefore can use an air 
conditioner as a compact. 

[0070] Next, the seventh example is explained using drawing 1 9 . Drawing 19 is the block diagram 
of the refrigerating cycle of an air conditioner. In drawing 19 , the components which attached 
drawing 15 and a same sign express the same components as drawing 15 , and operate similarly. 
In this example, at the time of heating operation, as shown in drawing 1 9 , bypass way 23b which 
connects the discharge pipe 5 of compressor 1b and the entry 14 of an outdoor heat exchanger 
2 is prepared through the bypass valve 7, and bypasses a four-way valve 4 and indoor heat 
exchanger 3. 

[0071] Although a refrigerant melts into a lubricating oil so much and the fuel level in the 
compressor chamber 33 goes up when long duration neglect of the air conditioner which carried 
compressor 1b is carried out into a low-temperature ambient atmosphere in this example Since 
open a bypass valve 7, discharge opening 9 is overflowed for a lubricating oil, it passes along 
bypass way 23b and a bypass valve 7 and it flows into the inlet port 14 of an outdoor heat 
exchanger 2, within a chamber 33 a fuel level Since it does not go up above discharge opening 9, 
the part which is not filled with a liquid remains in the compression space 76 of the compression 
device section 30. Therefore, since it starts in this condition, compression space 76 will not be in 
fluid pressure contracted state, but it decreases that it becomes impossible a possibility that the 
bearing and the compression element by the high load may be damaged, and to start with the 
lack of motor torque. According to this example, since discharge opening 9 and ****** 10 of the 
lower part of an outdoor heat exchanger 2 are connected, there is no need of arranging a four- 
way valve 4 in a location lower than the discharge opening 9 of compressor 1b, and it is effective 
in the tooth space which arranges this four-way valve 4 being securable. 
[0072] 

[Effect of the Invention] Since according to this invention it is become dry and whenever can be 
enlarged while being able to make occupied volume of a refrigerating cycle small, since liquid 
cooling intermediation is temporarily stored [ 1st ] in eye a liquid pool as explained above, even if 
there is no accumulator, generating of liquid compression etc. can be prevented, and it is 
effective in dependability improving. 

[0073] Since the liquid is returned to ****** from the delivery of a compressor when it will be in 
the condition that the inside of a compressor is filled with a liquid when long duration neglect is 
carried out the 2nd, even when a compressor is put into operation, compression space will not 
be in fluid pressure contracted state, but there are a possibility that the bearing and the 
compression element by the high load may be damaged, and effectiveness that it decreases that 
it becomes impossible to start with the lack of motor torque. 
[0074] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the refrigerating cycle of the air conditioner concerning the 
first example. 

[Drawing 2] It is drawing of longitudinal section showing a part of outdoor heat exchanger 
concerning the first example. 

[Drawing 3] It is the perspective view showing a part of outdoor heat exchanger concerning the 
first example. 

[Drawing 4] It is drawing of longitudinal section showing a part of indoor heat exchanger 
concerning the first example. 

[Drawing 5] It is the perspective view showing a part of indoor heat exchanger concerning the 
first example. 

[Drawing 6] It is drawing of longitudinal section showing a part of outdoor heat exchanger 
concerning the first example. 

[Drawing 7] It is the front view of the indoor heat exchanger concerning the second example. 
[Drawing 8] It is the cross-sectional view of the indoor heat exchanger concerning the second 
example. 

[Drawing 9] It is the perspective view of the outdoor heat exchanger concerning the second 
example. 

[Drawing 10] It is the cross-sectional view of the exterior unit of the air conditioner concerning 
the second example. 

[Drawing 1 1] It is drawing of longitudinal section showing a part of outdoor heat exchanger 
concerning the third example. 

[Drawing 12] It is the perspective view showing a part of outdoor heat exchanger concerning the 
third example. 

[Drawing 13] It is the block diagram of the refrigerating cycle of the air conditioner concerning 
the fourth example. 

[Drawing 14] It is drawing of longitudinal section of the outdoor heat exchanger concerning the 
fifth example. 

[Drawing 15] It is the block diagram of the refrigerating cycle of the air conditioner concerning 
the sixth example. 

[Drawing 16] It is the perspective view of the exterior unit concerning the sixth example. 
[Drawing 1 7] It is the cross-sectional view of the exterior unit concerning the sixth example. 
[Drawing 18] It is drawing of longitudinal section of the exterior unit concerning the sixth 
example. 

[Drawing 19] It is the block diagram of the refrigerating cycle of the air conditioner concerning 
the seventh example. 
[Description of Notations] 

1 [ — Indoor heat exchanger, ] — A compressor, 1b — A horizontal spindle compressor, 2, 2b- 
2f — An outdoor heat exchanger, 3, 3b-3f 4 [ — Bypass valve, ] — A four-way valve, 5 — A 
discharge pipe, 6 — A sink pipe, 7 8 — An expansion valve, 9 — Discharge opening, 10, 10b-10f, 
11, 1 1b-1 1f — Eye a liquid pool, 12 [ — Outdoor heat exchanger outlet, ] — Passage, 13 — A 
fin, 14 — An outdoor heat exchanger inlet port, 15 16, 16b-16f, 17, 17b-17f — Eye a liquid pool, 
18 — Filter case, 19 — A tubular mesh, 20a, 20b — Connecting piping, 21 — Outdoor fan, 22 [ - 
- Motor, ] — 23 An exterior unit, 23b — A bypass way, 30 — The compression device section, 
31 33 [ — Gas passageway, ] — A compressor chamber, 34 — A vapor-liquid-separation 
machine, 35 — A diaphragm, 36 37 [ — Vapor-liquid-separation machine, ] — An oil free 
passage way, 39 — A filter, 38 — An outdoor heat exchanger outlet, 40 41 [ — Indoor heat 
exchanger outlet, ] — A diaphragm, 42 — A gas passageway, 43 — An oil free passage way, 44 
45 [ — Liquid pool **** ] — A tubular container, 46 — A division plate, 47 — Oil tempering is 
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carried out and it is tubing and 48. 49 [ — 53 Liquid' pool ****, 54 / — Connection pipe, ] — A 
tubular container, 50 — Passage, 51 — A fin, 52 55 [ — Fin, ] — A tubular container, 56 — 58 
A connection pipe, 59 — ******, 60 61 — 62 A tube, 64 — 63 A liquid pool pipe, 65 — Plate, 66 
67 [ — 71 A liquid pool pipe, 73 / — A plate, 74 / — An outdoor fan, 75 / — An exterior unit, 
76 / — Compression space, 77 / — A compressor sound hood, 78 / — Control box. ] — Eye a 
liquid pool, 68 — A tube, 69 — 70 A fin, 72 



[Translation done.] 
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1 

mxmu mmmt. mmmmzm^nt^s.mmm 

m © a x #«{n t ttEJEastawsa* p t mmm's \z 
mm* 2] e»a&. KttnacxasnfcEEiea* 

Afca«WSi«lc*v»T. WE£l*i»&*H8is«ktfg* 
JBT*«^©Jia!««lflPffllK:««U6**fll*.*t>OT? 

* * & * <D§msmm am \zm x fc c 
in** si KmatcgjrenfcjBEieaa 

(E*«)D»>tsra^t, ;in&*iMrr*EWi*« 

[w*js63 mmmt, mmwsm\zmm^nfcf£mmm 

^HIp«k:*v»t, ffil8«©ttttiP££fl-5!ftX&8Si 
srA#s*bT;H/^xt«m/ufif*ffli, tt 



(2) #W¥5-4 5 0 2 2 

2 

3fl-&£&8§AP&> ttE£E»«©llfclHPJ:DfcW£B 

irwsBjEsetsoK^pfiiiicaa-r^^^srtc^ 

«t£l?i@£l*-*ft#£Ktt*<i:,!:t>lC, ttE&Uft£& 
JO «*«trsna=y hftlCirfiElgaeAVSlCL. EE 
5 KrSrtK - ©#ffl £EE*g«©g«© 4 fg£AT 

&i:&®m®m\*i\z<&mv?tmife®t. ^nmssts 

fc*wo&xz>mjj#t> ;rns*«firr*EBf£s« 

\zfftmKffi®<n<R&&nM\zmmrz>®z&mft\zmi$ 
m*9}mi<-&z>&ft&mvz£tb\z. wmmn-m&m 

20 S*^tr*n3.= yM*JlC*nEBEIt«*««#KU tt 
SIMIC& 5 =fc 5 K 7 4 jUrffeRI* It C i &ttft tT 

CW#9i 9 ] tdSIEI6«0!Ra*P«fcjgar*S»X« 

«*\ -»©*««B«»t. ^ne*aa-rsas«i 

[»**1 0] WIBSK^iftSwMfBJBEISaeji^Pfca 

5<7 SWW ^T»A£nTV)«M«9l 1*68 ov>rn* 
CfB«©S^iHW«. 

[»*j«i i] wESR^fts*, mz&mzffittmm 

zmm-rzmM'gzffix.rcmjfim i * & 8 ©v>-rn*K 

[W*jsi2] «eEE«wmf«t. ^-n-?n©#«{cit 
5i-r-&»#±©9y^*Ktt, •en^ r n©7>y^<&s^ 

&X?a-)VM<D--Jj$>Z>W3mJ]\Z®i&tl&teM-r2> 

Tr**«#si*>&i i ©^rn*K:E«©^aaifn 

[ffi$fll3] ttESK«SSISrtKafB^«jg*rt)KSn 
fcMMIl. 2. 5. 6Xtt7CE«©^SItt«. 

i»*jii4] tam&t&mw&fraizmwi-rzmmz. 
y * )V? srt«L/fc««©«jgs«lA&tl*« i*e»8 

©Vrfft*tcE«©£ai!ft«. 
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3 

-tOttfifr**, JEfig«©ftt*£«fcH:&¥fT IZ1ZZX.5 \Z 

vftm&m i*5 8 (D^-rtiMzmmo&HLfflfamo 
n* tiE«©^w?o«„ 

[0 0 0 1] 
[0 0 0 2] 

[ft*©&85] ^*©^WIB, HAtf, #MBS6 

0-9327 omkmizizm<D£5\z. fcnm&m** 
f£ffimizm*&&tiz>ti}m* \z®.iftm&£m\z&*tiz 
®&\z. mifcmm&omm&z&^T. msm^<omnn 
taisi£w%>iL-rz><D*mv2>ftib\z. mftm&-mmz 

ft®?* 7*a. A * £fflfil8l<h©lffl©E 
*fc*ft*tfcD. »^>Vi«, #&¥3 - 3 7 3 89f^ 

* * Piffit Z> <k 3 tt ft o Tt> fc. 

[0003] ^•y-fi'^tcgiKUfc^roEEag 
-f * ;ncitA3trcv> s^#ffi*e&rt©#j*t8itfit;:£ 

©ffi*g^^fc^«si?flTjifc^n^fe*. c©««t?» 

T. fi£*©ffiH8*l© WS8P35 7-5 5 9 2^& 

+ aAl/-^£SSiU ttttM£EBIttl«a»IIIt(3'8\ 

ji^tBu. mm&tot&zuxowiwuzLrzmzmM-rz 

[0 0 0 4] Se*OBE«6«KftSL,TV»S7*3. 

Aw-^fctt. &mmztimtmzmttiLtf3*&&£; 

[0 0 0 5] 

ssfnsrai. ^#ft§a©7+aAw-^*a5af 

[0 0 0 6] #38BJ©gll©iWtt, «H£tM ?JW©i5 
#flc«t*/hS<T$Sttt>IC, 7* a. - A 



(3) ffl?5-4 502 2 

Ufc2»lBfn«tS£S#f * C £ ft S. 
[0 0 0 7] *8H<D£2©gttHU fiPtMScBLfc* 

[0 0 0 8] 

i» [«ss/»^-r*&»©^a] ±e«ic!>B«ft»jrr 
[0 0 0 9] X, s«i»«i»cafesnfcjE«s 

Sfc*2»PI?li«fciJV»T, S9l2Srt3B0Elj||gfeJ:^3S 

fpffl-r-5*^©^jftstap«ifcfBcffl«>«sfli^**>© 
©-C&*. 

[0 0 10] x. ©SS*5©l»fl^lc, MiajEE^ffi©K 
2,*Pfc*t)€r*©*€r^»j«*KVi)i*1i-«.ifc*©a 

mftm&%&ftm&mgmnw\zmz.fc<b(D-v$>z>. 
[ooii] x. is&mi&ammfflmiz. mms.mm 

©»&*Pfc*fc>£S©*#^#&&K^i&*i*£;fc© 

[0012] x. mmmiRbzwtiftmwtemzimE 
&m<o&&&nm\zw8*zm&w&tomnmzmbM 

[0013] x, ^TC&«v>tt*£WEi»fcttiaE 
4» *g«©aKi*.pfiiicaBi'r*^3iEiftSrtc»t»iis« , ffl 

5 H»W* A- ©£ffl£ffiHg«2©^«[© 4 fgfiATfc Lfcfc 
©Tft*. 

[0014] x, mmmmtozwtftmimmzmmm. 
m®<D®&&n®\zmm-rz>m&mmmzmiftmz9?m 
tatz&ftzmvztt'biz. Mssssm&mmibtt 

50 [0 0 1 5] X, Mffira8«&©&&*P<B3t;:8a'f£& 
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5 

co o i 6] wia^JftsgoKfBjEEifiS^K^ajt 
[0017] x, wium&&&\*iiziiL%Lftmm&ftmis 

[0 0 1 8] MG£E«Mftj&»QI=«irr«EfFlc. 7 

[0019] x, mu7 -i )V{?&w&\sfc ! %ft<»®m 

*0|*>t»i&rt«. EEffi&©«l*^£«&¥fTKfc*± 
3Kffi«Lfct>©TS>5«, 

[0 0 2 0] X. ffl8Bffi««©tt*<0&, KK*¥fcE 
BUfcfc©T?i&-5. 

[0021] ±iBm2©Bwsa^'rsfcje)fc. 
©^anfp^ii«> wmmzmnEmtm 

fc*3»«P»«K*^T, ffi»«©l!taatS^J»S« 

K*©a^MKBE»«Xnft, MiBffiSg{i{©tttttiP«fcO<6 
V>ftBt;:EBL-£ , fc© v e&&. 

[0 0 2 2] X, lWfHflE«g«©ia:tiJUP£, KffiSS«© 
BEfiS^rortSJ: 0«V>&g»cK!ttfc'b© v C»5. 

[0 0 2 3] X, IMB*£*S#t. *a«MBfc«*.;fc1» 

ysaia-r-5ita«*fii^fc'b©T»s. 50 
[0024] x, msmmtsmmm^ ^nztioftrnz 

«r(2x * n - ©-#& * ^ tin^^ic ate* 
-r^^w-Atsis^. miBiix^p-;wm©^SH# 

«T«^Ufcfc©T*^). 
[0 0 2 5] 

[flUB] ±E3Sl©BW&5iJST*£3fc£aiWf&«* ^ 
**bTV>*0-C, RBSteBtfctt, #8t«£l*J&£& 

[00263 x. »wa«*K:*t»Ti4. ftnif&as 



#iB¥5-4 5 0 2 2 

6 

#. srt^issagtci8it6nfciatffl»«*>si«Hi-rs© 
[o 0 2 73 x, mmmmmz^x}t. Emm*** 

#0 aawiEji«jEE««K:*»*v»a*n*ii 

[0 0 2 83 £^±©cfc3(C. MigJ&fcfil*. 
[0 0 2 93 X, BE*ll««C!aji*n*?&fflE+fc*»©«c 

[00303 s&. &n-mz&m<D-fmzm»*>ntcm 
[00313 x, ±BiB2©B»*arii"r*j:5fcsS!» 

«lfc*«JC»»ja*£EI«i5 t -*' >A*rt©iflffij&*±#T£ 

a*, tttbLP^6»nfc*L-T, 

0, **j»sgft*^»»'i&toft», ^Y^ArtetfflbP 

snf, #x©BB#*tss;fc«>, u(»«iT!i&itn 

[0 0 3 23 

[9EKM ETF, #»W©»-©SWM»SH1#&H5 
tJUVJTKIlt*. Hit*. **9§«>8-©3aMlfc* 
*a»ll»«©JMttM*JM(MSH. 02, 0 3tt, * 

l!ffi»rffl0i:^«0. 04, H50, *n*fiH 1 fc*l* 

[0 0 3 33 ST, H 1 fc.k?)£&WW«©£#«JS& 
SMUT*. 01 K«lx&»*lM*JI'K:43V»T, 

-jvsmmut, mm®® 3 3mzmtnstirc&mim 
^3 otmmm 3 1 ^©x^n-^ffi^tat 

OV^Ttt. ^^.«#HBg5 9-2 0 3 8 9 3 
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7 

mm?® 2 «, *<D\*i®<D±T\zm®tb 1 o . n«t 
l, ztizmmtb 10.11 &mmTzm$t<Dffi& 1 2 

•€-<DrtgB(0±Tt^jB«6 1 6. 17*ffl^T*3t)\ C*l 
£&iBi&16, 1 7£jgiTr-5&&©ffi&5 Ot, CCD 
«&cDffi&5 Offifcttifef^-Y >5 l«lRO-&nTV» 
£. X^n-;i/ffi|g«l, gfl3fc£&3g2:}3«fctfgft& 

3\tmwt&<g\z&?xmi&t!nx^z. -r&n 

<D1slft<DWK)&jL%n 5 mljft 4 \Z&1&-Z ft, CCD US 27 
#4ft^bT»«HE*2 0at5 4, «J:C^4>lcJKS 

*s ft*-r*«*KE*2 0 b t±t?T, ^-n^n^s* 

16t««ShW6. X, ttAi«aUi2 0WiAl 

1. fcjctnotti, ■e-n*nia^f4t^LTsa«E 

f 5 3, 5 6fcJ:DS»SnTVJ5. X, ttflOBB5 6 
£E3##4 tCWfctt, A*-fAx&2 3)WRI*&ft. * 

gsn-cus. s&, h 1 fc^r»«-y--f jr/t^xm* 
WLP9 K*at*n*i!tmb/w -^5\zmvx. mjj& 

4, m^w*2 3, ;H/u#7, ^&£&3§2C9 
T«T»lC«»t6nfc*»»l 0iS,fc£*e©AP 1 4C0 

^-n-?n#. ntwLP9<to«igi<asfecod%v»<fc5 

[0 0 3 4] iWC, ffi(5Ebfc^^^8§2X^rt^ 

S!«iig3co«js*#aB^siwrs. 02, ems, *n 50 

3tC*5V>T, j£iS*l ltt, «K*»4 5fc. 

nfcKI&l 2 fc, ff«^S4 5(Z)MiSS:**lt-r^»Jhg|5 
8 1a, 8 1 bfeJ;t/-t-(D— *coif±8B8 1 aCD(3Htt> 

&mz&y)mir*>ntz.&ww?5 3 t*>6i*sn, 

W«««4 5 tfiSK 1 2 fcioTH*nfcJi£SI5t«jKffl 
DSP4 8*t^$nT^5o ^ro?S}@«>l ltt, 011C 40 
fe^bfeJc^lc. ffiBS«88§eB3 OcoK&a-Pi. 

n-('7Q\zm3jft4*fthx&®-zti€miW75 3 

[0 0 3 5] X. 04, EJ5tt. HllC^Lfcftat-9-^ 
?;Wc8fasnfc£l*3!t&2:&Sg 3 c9±8B©-SB#£^r 

LTthLT^*. 04&tfE35 \Z&^X. iKiS* 1 7 
tt, 1¥«£3§4 9 t, CCDe«§S4 9 lCgL&A/T?D 
tftttt. &8fc£t£«fcD0£3nfctgB5 0 t. -fftt^ 
3§4 9<aM^£3srih-r*i*j];flB8 2 a, 8 2 h&Ztt 50 



#M¥5-4 5 0 2 2 

C0-*CD»±S68 2 aCOS^^gpt^O^tt^tlfcg 
SS/^^5 4t*^^$n, WgS84 9i8(E!&5 0 

iz£^Tm&nrz&mz\mmr)&5 2ima^snx^ 

*. &ig&l 7tS|gifc^Lfc t t5(C, ffiS68MSg|S3 0 
ro©&*Pi, ®ii*/U^6tizg^4*^bT^ 

$n«SMBBff 2 o aiz^xmrn^nx^z. 

[0 0 3 6] &\Z, *%Kcom-COSUfiCSJfc«-5^ie 

fn«©»i^*0i*ffl^Tiftw-rs„ mmmmmiz\t. 

T^T*f?{cftoT8fcn*<fc5f:*aD&A£n5. 
u - i a> s pt ^ tb s fttzm&mm.<Di& mxx 

te. K##4, SUSHIS 2 0 a&iiO, £ft&£&3§3 

Sib, ^co^rtco^&®a&-t^rtco®M*ff5. ceo 
Rf . ft!«tt^st&£&88 3 ©TfflKcKtt 6 nfc&ig«> 1 
6lcffiA*n, igBKSBttenfcSgiSJ&l 7Hi!Stl, 

tbm\m&i&t&LTmmis, mmamibmiztsiZ. z.<d 
MiEow&m*. &wmm2 o bssio^fl-ffidKisss 
nT^z&m#8izme>n> zom^siz^xmm 
m&tsn. wu£znxmwa&&m2\zmt>nz>. zco 

&9V%t#m&2\zis^x. M7r> (El^-rf) K«fc 
b, ^fx»j«ic^oTizg7j#4^ji»3. ©a*;w^6 

S^355«lig 2 ©T&ICRS£nfc&}@«> 1 0 *^KAb, 

±mzmft*>n?tmm«b 1 l^&Mui-rs. c©.t5 

fc, ±^{cRtt^nfcj«jga61 lA^JJiEffl-r^cot?. 
jga&gB 4 8 en, ^^3Jf«lg§ 2 

&mmi\zmmm^'&tiz>£t&'j>ti;<ts;z. 

[0 0 3 7] -7?, ft»3»EB$IC*3^Ttt, ra7J#4tt 

^*mz'&-oxmnz>&o\z®K>&*.t>tiz>. z\<ot 
mijx\t. ra7j#4, mmm's 5 3 s^^si 

Sg2tcMen-5. CCO^^»8g2»C*3^T, ifiSffiflS 
fi©?&jlK^Xtt, M^77> (S^T) C«fcoTi£S 
Sn^^CD^aiCioT^bTSilSb, SSJECO^ 

enfcffisfti ucssxsn, TgptRttenfc}KM«) 
locisien. ^^^S2^e^ai3n^. -<7)i§ 

JEE©jg»Sltt, msm® 5 6, 2 0b*I0 s^wtcss 

gStlTV^^3g#8CMen, Z\(Dm^8iZ^-oX 

mtm&zn. mm^nxm^m^^sizm^n^ 

-<D'&ftf&1t&3£3\z&^X, SM7r> (EJ^H-T) 
\z <fc o TkIS^ n«£rt<Z)g&* 6 KJ» bT^HRttlE 
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oTMS3n5Sft©£MK:.J:oT&3$&U IfflSrt© 
&X»S3©T$lclSm£ftfc}£iB«&l 6*^S5AL, 

?&M5iiEi^jc'b> grt&£&S3©±gBfct8!ttsnfc« 

*n*;i<!:#4>fc<fc£. JEJLh. £©»fP£ii$UTfT 
■5 C t lick 0 Sft ©#»3«E£fr 5 Z. 

[o o 3 si &ic, »jiatei^©i!)fpi£ittwr*. fl-a 
88 2 ©smi;:SHtat£ c ©*ft#iifT-r * tigsffi 

-f AX*& 2 3 fc**, ttfMS&2«3g 2 a? 
£2t£. £©iSia©#iSt#;U;i, ^HK»MB2ic^ 

£©#&«, i8!/H^5 3, ra*#4, © 

a^/Mi/etao, ff^jEfigtii fcKn&sn*. z. 
©±5 it, ««iT^5fc*, ^sate^^t)^^ 

a -jvimm i fcia*!Rv»a*n* z t,wtnz< &z>, 30 
[0039] mz, &~<»%mmz<&z>Q%m%im<nm 
fes, mzz9u-ji&mmi^<Dm#im(DmQ\zi&& 
&&-zmmtz>. iw>$Lfcatett38©*T% x^a-;w 
&mm 1 ic. mmmiimz pimmmiz±&^<D\m& 

». wmq 10. litfflo. i$cs^i3?iS2rtc 

±©lCiatt$ftfci8a@D 1 ITS, ±&LfcJ:5lc£Uft 
^t>€g©±^V^jSil*Sitt 

[0040] ^a^fc-t^fc. *nmw\z&titt. ® 
&*/t>r y 6 wzmftMw&&\z-g&nz>-5smmm^ 
mmmfcmz&^T. mm*p\zmt&vrz.m^m\t. - 

B#, 3^8&35f&ig 2 ©S&jg* 1 1 <DmMsbm4 8 KJffiB 50 
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[0041] — ^wate^rtc*^Tt>> mmtzmifc 

£*i£U*a<, £©«-&T"fe. Srt^3?«8S3(Ctt, «c 
jSJ& 1 7 (Ctefi3tiB«>g& 5 2£fi!ATH.5©T% 

ffiffi«SM8SB3 OfcT, «tffiffilg©JI#fcS5JE*t:: 

[0 0 4 2] X*a-^ffiffi«ai£l&mU&£M 
S»fP«*fija©^fflaf fcS«rWScBbfc«^, 

&m\zmmm\zmm/u~ex>? a -)mmm 1 ©^s# 

S3 3 rt©fflffl*i±#-r^>. C©^«, 
Ste^f©IUK«® («E&©15UD tCL, ;t-f/X 
X#7<&MSS:-r-5«fc^lc-r^. c:©J;5{ct-S^t{c«t 

ajnffbx, ra*#4, AMAx#7$ao, &mm% 

SS§§ 2 © A P 1 4 *^ . £fl.3e&£&ig 2 TSB©^jS* 1 

o^mn&ts. i/fc*t^T, 3 3 w©«s?t?ft 

P9 J:D±K:tt±#L&^©T» ffifiS««SB3 0©jE^ 

m\z\tte*>*?Mim-rz>z.twv%z>rcib. usifstcts 

[0 0 4 3] fr*5, *3Mfi«T?tt, P»IKi«R. Xi'D 
-;i/BEiffi« 1 fl» e»tt€mStt^itSfiii5BE©?ft«t^X 
AM /tXK 2 3 *^bT^SS3?«« 2 ^ilDI&fif ^ 
«-&fcO^TUi^Lfc^. *«W©^fli8lP«^ i© 
<k5&®£#ffiK:|8S>n£fc©Tttfc<, «S|A«. I^SS 

'bgMSte t m&vftmwift tz^wm^z.t^. 

oT. ^ME*85L^e.^rtS^5!«S3fc*5ttS^» 
ft£4>fc<U ^^3£^iS2'Nifi5Si«ffi©^^X2l 

HMSRl^iid^t. A'-f/1XB&2 3&^LT^ 

si!02«i« 2 ^0 »irr ^*&<h^©^**^S. 
[0 0 4 4] xi^a-;Wff«S«i«. -5fe©^a 

-^©^g^inis^tt-rn^ffi^TNf^icij^T, 
m\z &'j>m#)mt>mA ux fe?8ffiiBi^©s«^iS5JE* tc 
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11 

fcffltmtfgfl-. &rt!&£&«2. 3©&j@j&io. 1 

1. 16. 1 7©rt#W£/h3<T£;i.ha*T£-5. 

[0 0 4 5] £t±> *S5SSfisj(cJ:n«, X2U-)Vf£t& 

®\zw&&nzftmwz&m<Dmttmi>^&.nz>i>im®. 

ffiSSS \Z }Kffi«g^©S«7SJEE**t^*-r -5 «fc 5 U Z\ £ & 

[0 0 4 6] £&. itlS-C. EHSiSENf, ft»*l£Bf 
S. 0 6tt. #MS«gl$K:fctt£#<!g©-W£*-r£fl- 

5fi*i^«s-i^e«nci6'«-r*w->-;w*5 ^ 

Ct*tM*b^. £©£5 

ft&S!&2S 2 ©i8ti@fc 1 0 *{ft& 1 2 f^rlC^ffr«S:i®Jse> 
#&*©lHl5£frfcV>. filE&ft 

[0 0 4 7] £^&3&S8 

2, £l*3!t&£&Sg3£'^t#g3§4 5. 4 9l:«toTlffi 
Lfc&Jgfel 1. 1 7£«*fc#litt;:^H>TiB9iL& 

a*. #ssw©2SStt, £©«ji©j&&xgi2Si;:iE&nst> 
H7A^0i o »c«t oitt^-r^»o 07. 08«. ^-n-? 

©#B&rffl0T»5. 
[0 0 4 8] 07K3-r<k5fC, i^^3blt 

^^6 2, 6 4Sria8IC*-r<t5^, ±TtcKHbT 

*50. cme.jssis&A'f ^6 2. 6 4«^-n-en7^> 

5 8. 5 9^MLT^5. X. i£igJ&/'W:/6 2. 6 

4«. •en^ r n7>c>^3.-^©msicjt^jtc^^<t5 

fc&lfcSnTHS. 07. 08IC7S-r£t*l&£&S§3b 
Tte. cne.ffiJSJ&A'f ^6 2. 6 4££ft£i3?&8g3 
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[0 0 4 9] 09, 01 0(C*-TJ:5C^^3J!^S2 

b«. £rt&£&§83 btmmz. %&.&m<D3 L ^~-J 
^rts©jsis«)/w^7 o, 7 2«, tn-en7^>s 

**afc:7V-h7 1. 7 3l£<fcoT05t£ft. 7^ >^ 
i-^<tffi^T?«^tl, -e*l^tl?KJg«>6 6. 6 7£ 
Jg^LTVi*. X, KS&/Vf:/7 0. 7 2B, 

ti7^ >3-z.-7<DW&\zmm\zmi%2nT^z>. 0 
9. 01 ot*-r^^32Sisg3b-ctt, zmsMig© 

/H^7 0. 7 2££ft&£&§§3 bClWg&ICEeLT 

v^ig^^bTtr^jit, £^sl&£&s§ 3 broth's: 
[0050] *mmm<D2>%.miamomft&J:v®%; 

« 1 ^m%$>mwzm#im&&m\z'S$itiz> mmmtm 

m%2b\zm?z.t\z£r). mft®&&%2b<Dim\z 
#SL^-s=£®^-rct*tT^. *-©«£*. ?&«*t)g«s 
VTWHt-rztf* ^(Dmmmu. £*m&3&ss2 b©m 
□B5fc^itenTt^Ms»6 7i:, -mmzmtbzn 

^©fcft, E37j#4. ®&#/'W;7 p 6£SD, ffiBg 

«r 1 tK^jisn-s^iiitt. *^t>#«s^c# <&-Dz\t 

Lfc*^T. X^D-;PJ3E«g«ldt. £S© 

^^35Emg§2b©TSI5ti9;lT^n 
fciSjS«&6 6tt, ?&Ma«^©?&!««Wffia§i:bT^ffl 

T©^*t|6j±-rs^i*^a&S. 
[0 0 5 1] -7j, ^M)ltetC*^^®SKft»f^il<E^ 

s^Tfc. ^^xms3b©fflptcti^jatj@ae)5 8 

4. Ka*/My6?&aD. *>*>€S*^€?V^ttt*M 
■T^t^T^. JE8H£#|gB3 0WT. jsffas^©sm* 

[0 0 5 2] Sfc. WaibfcSISISISiJTtt. 7fD-M 

«. x9a-)\,mffim&m^t£m&<D&\zm*)m*>nz, 
^fc«-&-rfe^«©3a*^#e.n. j^at^x&ii 

«r». #tC, ^H©Sllii«SJS:0 1 2fc«tt5T 
itt^T*. 01^S0 3«fcl^«F^£ttl,fc$ I &te, m- 

[0 0 5 3] 011. 012(1 ®l\ZmVlt&mmfQ 
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tt$8S4 5£gb^TD-tttt&5Wi?8&fc££«k 
0@£Sftfc»£g&l 2. «fc£3§4 5©plaSg£**lbTa 
»ltg&#83a. 8 3 blCiD^^n, «tt^Sg4 5 

t>TB£ftfci£iS9g&4 8^MStl5. -tbT, 

» 1 1 lite, fftt£884 5O±ffi0®tC^/W^5 3*t 

tOtt^n, £fl.*&5£«382 c©lgMI$K?fr«t©mn 

1 5 tft^#jatc«^«S4 6^{te.nrfeo, aas 

08154 8 t»^/M^5 3 t£5ia-r^jaML«4 7# 
[0 0 5 4] **Sfi«SjOf6^fC^ViTlttWr-5. 

@iit<tDSJWbfc^-o*i!ffi«f!ia:|Bi«jc. x^n-;w 

tt, £fl-&£&3§2 crtT8lfcbfc8Jc#tttte, ifcJSDl 
0. 1 ltrii-5^> ±&<Dm®*) l l T»ftffi«t^lKS 

n. #x«. ±mzwtwtmnm$!#&2c<omni5 

*6«fflU iftftMEtt. 1K»Dtt4 8l£a«. #£Sfi« 
Ttt, #JK«4 6£fS!&*TI/>-5©T, »W«4 6K«tt3 
T, gfc&l 2 4>6&*jR£&82 cOtiia 1 5^it&i£ 

C©*»D*4 8IC»-3fc»tt. ftUMbW4 7SIU 

*&*/t-f •? 6 iciga-r ^53 eaift same 

[0 0 5 5] £i±, **tt«IC«tn«, ttmKfl9MI2 

S&IC, 1*MDflS4 8l3fr3fc*lliettlR 
b * 4 7 \Z «fc 0 TttttW ^5 3*5 K&»./1-r ^ 6 

[0056] mmnmmmzmi 3^rwim-r 

b. H*©»fp«fr3. H13«. mB9©*Jfi«C*» 

[0057] 01 3 \z7jk-rmmm*. mmvizmtsmo 
2 d K«*.fc«s oiod, nd zmw-Hfaizm 

[0 0 5 8] mm*) 1 1 dtett<S0«3 5l:±7tK« 
D 6ft. SfHEffS 3«»Ctt±«BC3tfX«SE»3 6*t^:tt 

6ft&»s«»iiias3 4jj«»j«aft. Tffiiciittgans 



(8) #M¥5-4502 2 

i4 

fcE**ftfc*ii0 1 6d. 1 7d*s{|A6ftT*D» 
ifciSD 1 7 d*ft^t)«4 1 lcj:<3TRtt!h _tSCfr^f 
XSt&4 2 £S!:ttS££»£«fcoT#j£b&ai£#liiS§4 
2*J»**ftT*D, T«fc»H*4 3SRtfT^ 
-5, 

[0 0 5 9] £©±3fc*£l,jfc»*-iM£;V©»ftM6 

10 %.mftm%3 4\z&-3Tmftmwttmist\, 

mffm&ififrti wmk#r# # 4 , g&»/ vr :/ 6 =sa 

DX?D-/HBEiemiCttt>&Sft«. bfctfot. X 
* a-;i/EE|g« 1 ©ffi*!!®* 3 0 ic&»TttEIR*c!>Jl 

i?u-)mm® 1 cav»a*ft*fca&. iKEEie«#t&£ 

tSi:tm<a:S. fSMtoWSt 3 4, 4 0tc 
te. -5-ft-6ftTffltC?ftaa8S3 7, 4 3&flt*.T*3l9, 

[0 0 6 0] *&, «*|.«aflE«flCfiWn«fll:Ufc»& 
JC*ViT, ^fiE*iX^D-;|/JE*Stilrt©Sft?fttpfc^ 

wa*. x^D-;i,Etetairt©}ft®*t±#-rs*«, n 

am, A--f;txjS2 3&at). ^s»xifeS2d©«tffl 
oiod. 11 dic**fc«&, mm&m3 o©jee*ssi^ 

50 [0 0 6 1] EJU, ^UBi^JtCift^. ®a*?&J«*(C 

**©«»«#»**ft*l?r«tt3&»**»&fc*»r>Tt>. 

»IIM«#«fcB5ftCil4&<. E«8^t«BEI8^©Sfir 

jftstBE«f«t©wifca«!rr-&«?i>J«s-i^»fci6 , «-r 

-5 A W - ^ SrSt D ^ < Cl t S«S**t»a . 
[0 0 6 2] Sfc, S«fW(SiatSS8TiS:Sbfe^&I!)b 

E3^#4. /H^#7«1D, SnJ»^S2d©J8c 
40 fl» 1 0 d^tcSSftiity. Xi7 0-;WBE*8 

« 1 ©JE»S««ei5 3 0 ftasiBSicHrtxaflMfrPas 

[0 0 6 3] ^{C. *^©SE©HIS^I&Ell4 e tD 
KWr«. t«fiE©«E9©5li5S««li:bTlttWbfcBll 3i 

*. H14H SiTS»S!»S 2 e ©-S5»<£*-r»ffierffi 
07*5. 01 4K43WT, lielt a^HR5SMS2 
e ©«B?Ste^fJC?&JSEaPtJa:««»K«jBDS»i&^ 
lRjlCffiebTV>*. ±g8tc^fX8S8S3 6S*bTB5frfft 
50 aa*3 7**rr»tt«0«3 5fc±oT««E»«»3 
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[0 0 6 4] sic, &£&8§rt©£W£*y 

[0 0 6 5] SS7n©|I160<|£01 5*>501 8fc 

-fc-sTSJW-rS. 01 5^601 8tC*V>T, 01*^ 

[0 0 6 6] 015H Sg*©IIJ£tfl©£^iI8#l*8©# 
JttJ-ffJKOlBiaH. 016tt. £*U»©£HI0, HI 
7, B18lt £*1-fi8©«®rffi0*5,fctfi®»rffi0-Cfc 
5. 01 5fcV>b01 BtCfeWrB, isvyh&mzm 

vmwrz. «i^ff«g«i btEg^4t©KtrttA-f 

7'tf.\ZI&Ml,rc74)H'5—7>l 8&WLrtZtl, *<D7 
DWT-T. 1 8««=Sif«lt«fiKLfc^-/v'i 1 9 
*^ttenTV^ 8 01 7(C^-r«fc5(C, £*1-&2 2[*3 

i;ttM7 7>2 i*t^Te»n, *cDT»rc«. jess«8 

1 b££irrs<!:t'btc-?-©£IH£EEag&l b©8#£ 

0 1 8 \Z7s?t&. 5 »c. m^ti a- 7 7 ©tftictt, ffi8i*8 
^©JHfc* tltr ^«mH?S&JRiWLfc»Jffll^-y * X 7 
8*qRi*&ftTV>«. 

[0 0 6 7] 015, 01 6fc7jVr<fc5K:, ffifiSfltl b 
Kli, 6ttULP9^^>A'3 3©±gB-CSoT, ffilS 
tSM8SB3 0©ffifiS£7 6rtg±*S<fc0tt<g^<£g£15tt 

^Si^/W^S:^bT^^nSE37J#4 > /t-fra* 

7 . ^^«8§ 2©Aai4it ^-n-^nqta b P 9 

2lf«C/r>il 9£Ebg#iC^bfcliiM©:7 
X 1 814, -£©fi¥vtf|6|£ffiRi*B 1 b©ffli 

[0 0 6 8] *5UB«sjtCi5^T. S8-©SlJ6ei|£|i3« 

T<b. RfclSKcfcoT, SI6bfc»^«££**&£ifcSS2 
fro^ffl 0 1 1 f fc-»M9fcIMBL. EEMI1 b\zm> 

#Bmtftli;:4fcSb*:&i&»)bT>6>, JBE«g«ti:fflbP9 

x# 7 & si o , £*i-&£&3g 2 f Kgrna/uT®® o 1 
o icffl^fcje). Eag«i bam&mmmz onwm&. 

7 6 lcte#X©8B#a*3|i5, h;P^?FJe^:<4&Wi 
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ft, *fcJKff«6fr«tS. «i§^|EEJ£&®$©«lffift<!: 
[0 0 6 9] bfc^oT, **JS{f!UC«fctl«, 

bfciIiK,fc*2&*£>£-<.5. S17Mtf 
018I;> ffiJS® l b*£tffl98«B**n- 7 7 ©^J- 
ffi«i«l b©^gSd, *©g3£L, ffilSaBS 
«#A*- 7 7 ©rtgrtSsfc^-ft^nA, B, HtUg 

10 viz. *nfam<D&mm ib \z\tr* a. ixu-j?&mv 

*»MM*&V>&a, 0 1 7 fc^Lifcte** A- 7 7 ©tS 
KflHXA XBS, ffiffiti 1 b ©BrMfl© 3 fSETFKT-S 
utat-csa. *&, 01 8fC7*bfc:g£ 
-tt, *-tv?n©£&«:Jt&bfc«£, Kff*n-7 7© 
£«£JElH8t8 1 b*fr©4fg£tT©S«Tfcffi«S« 1 b 
£fe«-Ct£. bfctfoT. ^mi)SfPfil©^«2 2© 
$«^-r-5ffiJStSI 1 b©8«X^-X£/J%3 <t5C 

^ [0070] m-tnmmm&M 1 9 ^fflv^TSiw 

01 9lt*^T, 01 5<fcR??^*ttb*:g& I &te 
01 5^(^-815^5* b, BI«fc»ftiT*. 

*v>xtt. ewsieis, 01 9tc*-r«fc5t, fiEMWi 

b ©nfcW ^ 5 t 2 ©A D □ 1 4 t & 
^•T-5AW/1X8S2 3 b*V\M^X#7&^bTKlft 
^tlTfcO. ra^#4*J<k^W^«S83S:A , -f /IX 

[0071] *mmm\z*>^T. &mmi bs»«ufc 
5» &&mfam*&m.mw5i.*\z&mmwvrz)§fi, 
&&m\zmmmz®imAj'?&t&m3 L * >n 3 3 n<nm 
®*t±#-rs^. AW/tx^7sreiS:b. ismtfitttttii 

Vn9frP>mtltcl,T, n-f/U»2 3b, w/u^ 
7&I0, ^^^S2©AP 1 4^«sniitrfc«>. 
^•V>A*3 3 F«i-C(4ttM»4. ttttiUP9«tO±fctt±# 
bJSV^feJe), JBE*S«{«gP3 0 ©E*Sm7 6 WJC«j0t#T 

mitznu^Mftumz. i^bx, c©^Ti&«i 

fSOT, JESS 7 6«jKJEHS««8Jr«^e,-r, 

fisjfcitxtf, ShffiLP 9 t&9\-M&mm2 ©TS6©^iS 
0 1 Otfc&i&LTl^fca, Kiffi«l b©ttWLP9 
it)fiVi&BfCBg^4€;Ee-r2>^S*<«<. ^©E3 
*#4 £EBT5X^-X£fi^T#S8lS#<&£. 
[0 0 7 2] 

[%W©«l*] £^±Ui^bfcJ;^lC, *^^tc«kn«, 
•m 1 K^iSAtCffi^jWS:-^WlcK'}S-r-5©T, 
-f ^©£*#ffi£/h£<T#S££fcl;:,' BE^UfcR 

2,?&!«©^t>€r«^€r<T€r2>©T, t^jl-ai^- 
50 9ifii3.<-c^msmm<j>%^m<z.t.ti^^. mm& 
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[0073] m2\z&%ffsmwL?t®&tsizmffimpv>* 

[0 074] 
[0B©fBjiJifctB9]] 

[E i ] m-vmim\z%*&%wftm<D*i&&'( *)v 
[E2] m~<Dmmmiz%zmn-M&mmo~MttZ7R 

[0 3] Sg-©*&WC&££tt&£&Sg©-^#£7K 

[04] m-<Dnmm\z%zmto®&m®<D~Mtt*7K 

[0 5] SS-0«;(fcWC«££rt&3^2S©-8&#£^ 
-TiiS«0-e<&5. 

[0 6] ^-©mswtc^-s^^sis©-^*^ 
■ns»fffi0Tab^. 

[0 7 ] m=©*SS«S]{C«-S^rt^^gg©iE00TS. 

[0 8] m=<Dmi*w\z%zmtoi&&&®nffl9ffiW'v 

[0 9] ^-O*SSW{C^^^^mSO^0Tfc 

[010] m=<»mmwz%z>&n.mft®<D&ft®<Dm 

[011] ^H(D^JS{BJC«-5^n^mS©-g5»S 
[012] SBH<D§l?ffiWC«S^&£^©-8B#£ 

*-r*4«0Tfe-5. 

[013] mm<D&nm\z&2>Q§s,mft®(D%imy-i ? 

;HD*tfijt0Ti&-5. 
[014] &E©gjy*k:«3£tti»3if&S»«»r®0 
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[015] sgftoidMreffs^mmo&xiM ? 
;kd«^0t**. 

[016] mAro*Ji0!IC^^«{O^«0Tfe-5. 
[01 7] SgA©*JSWc&S£^8roStl*r®0'?& 

•5. 

[0i 8] mK<Dmmw\z%*&ft®v>mmmw-v%> 
[019] ^-bwmsCT^s^rafp^o^u-'f i/ 

20 ;KO«fiE0TJ6S. 
[^©SiSi] 

1- BEiBI«8. 1 b-WKJEEMHi. 2, 2b~2f"ftft 
^3S«lgg> 3. 3 b~ 3 f 4 -IB* 

B-ttUl/M^. 6 ~f> 7 -Kin 
8-^3g#, 9-GttiJLP, 10. 10b~10 

f. 11. llb~llf-«, 12-858. 13 

i 4-an«aai«AP. 15-awisai 

ggffiP, 16. 16b~16f. 17. 17b~17f 
-m®ib. 18-7^-M^r-X. 19-f^7-> 
i!7 at. 2 0 a, 2 0 b-giffteW. 2 1-*»7r>. 2 

2- S^«. 2 3, 2 3 b-A'<A"X&. 3 0-BE«6« 
«gS. 3 1 3 3-JE«B«|g L V>A\ 3 4-^ 
at^BtS. 3 5-ttSJ9«, 3 6-#XSi£8&, 3 7-«J 
aSK. 39-74)19, 3 8"-ft*agt£StSfflP. 4 
0 4 1-tti»9«, 4 2 -#XiiiS?&. 4 

33. 4 6-#8I1g. 4 7-iHRMf, 4 8-«Oai5, 
4 9-*«5«B. 5 0-8&&. 5 1-7^>, 5 2-1 
j@9gB, 5 3, S4-tttt/W^ 5 5 5 
50 J-lirt^, 5 8. 5 9-«D, 60-7-fX 
6 1-fa-7, 6 2. 6 4-S£}B*/'W:7\ 6 3. 6 
5-7V-K 6 6, 6 7-iK}g», 6 8-fa-7, 
6 9-7-fX 7 0, 7 2-iS*;t-f7. 7 1, 7 3 
-TV-K 7 4-S^7rX 7 5-tm 7 6- 
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